This paper estimates the lifetime risk and distribution of stays in nursing homes using 10 waves of data from the Health and Retirement Study covering the population over the age of 50. Using both non-parametric and parametric approaches which account for censoring, we estimate that a 50 year old has a 53% to 59% chance of ever entering a nursing home before he dies and that, conditional on any stay, the average duration is just over a year. We show that stays at the end of life which are typically not captured in core interviews are very important for assessing lifetime exposure. The HRS performs exit interviews with proxies for those who died. Excluding exit interviews yields lifetime risk under 40%. Being female, white and a non-smoker are associated with higher lifetime risk due to lower (competing) mortality risk and higher nursing home risk at older ages.
Introduction
The risk of spending for long-term care is one of the most important risks faced by older households because of the long right tail of days spent in nursing homes. However, finding data to estimate the risk has been difficult because of the necessity of following individuals over long periods of time. In this study, we use data from the Health and Retirement Study (HRS) to assess the lifetime distribution of stays in nursing homes and what these indicate for long-term care risks faced by households. While the HRS only samples from the non-institutionalized population at baseline, the follow-up of this longitudinal survey includes all baseline respondents, in particular those who move to a nursing home. As a result, after several waves the HRS will also represent the nursing-home population because of turnover in nursing homes: almost all those in nursing homes at baseline will have died and been replaced by persons initially residing in the community and represented by HRS respondents. We use 10 waves of the HRS including cohorts added after the original HRS cohort, those born in the years [1931] [1932] [1933] [1934] [1935] [1936] [1937] [1938] [1939] [1940] [1941] . Those additional cohorts were added in years following the initial interview of the HRS cohort in 1992. In addition to the core interviews we use data from the proxy interviews, usually with a spouse or other close relative, for those unable to participate in a given interview wave. Most importantly we use data from exit interviews which are conducted with a proxy after the death of a respondent. Our use of all waves of all relevant HRS cohorts as well as exit interviews allows us to estimate lifetime risk of a nursing-home stay both nonparametrically and with a flexible transition model which we use to simulate nursing home histories.
Prior results
The types of studies that are most relevant to ours are those that estimate the lifetime chances of ever being in a nursing home (lifetime risk), those that estimate durations of stays in nursing homes, either conditional on a stay or unconditional, and those that estimate the lifetime duration in nursing homes. With respect to the first category, lifetime risk, the estimates range up to 55% (Arling, Hagan, and Buhaug, 1992) . A widely cited rate is 37% for those over the age Every cohort is sampled from the non-institutionalized population at baseline so that the population residing in nursing homes is not represented. However, HRS makes extensive efforts to follow respondents after the baseline, including those who move into institutional settings such as nursing homes. Core interviews are conducted every two years. If a person is too frail or cognitively impaired to be interviewed, a proxy interview is conducted instead with a spouse or close relative. If a respondent dies between waves, HRS will attempt to conduct a so-called exit interview with a proxy informant, preferably someone who is knowledgeable about the family and financial situation and the circumstances preceding the person's death. Because nursing-home stays are most prevalent among the frail, cognitively impaired, or those close to death, the information obtained in proxy and exit interviews is critical for assessing the prevalence and incidence of nursing home stays. If despite all efforts HRS cannot make contact with a respondent or any relative, the HRS conducts tracking efforts, with special emphasis on determining whether the respondent may have died. In these efforts HRS cross-checks data sources such as the Social Security Death Index and the National Death Index to ascertain whether the respondent has died. Table 1 summarizes characteristics of the different cohorts included in the HRS. By the time wave 10 of the HRS was conducted in 2010, 14 percent of the oldest cohort was still alive, as was 79 percent of the youngest cohort. For few respondents in any wave was vital status unknown. The HRS is quite successful in completing exit interviews with a proxy. For example, HRS gathered exit interviews for 96 percent of deceased respondents of the AHEAD cohort.
For all cohorts in the HRS, an analysis of nursing-home stays will potentially suffer from either left-censoring (do not observe nursing home spells prior to initial wave) or right-censoring (do not follow until death so there could be spells beyond wave 10 in 2010). The importance of such censoring depends on the cohort and the initial age. For example, the subsample of AHEAD respondents who were age 85 at baseline in 1993 have all died by 2010. So there is no rightcensoring among this group of respondents, but there is considerable left censoring because no nursing home stays prior to age 85 have been observed for these respondents. Conversely, with younger HRS respondents, there is very little left censoring but considerable right censoring, because by 2010 they are still in their early 70s and the majority of their nursing-home stays will still be in the future and is not observed in the data. Both parametric and non-parametric analyses will address these issues.
Information on nursing home stays in the HRS
The HRS collects the following information on respondents' nursing home stays in the core HRS interview: 2 -whether the respondent was residing in a nursing home at the time of interview -if so, when the person moved to the nursing home (or if the person had stayed there continuously since the previous interview) -whether the respondent had any (other) nursing home stay since the previous interview -if so, how many nursing home stays in total -If one stay: how many nights spent in nursing home; if more than one stay: how many nights in total spent in nursing home.
The HRS also asks about the month and year of the nursing home entry and exit for up to three spells which can be used to cross-check or complement the information on the total number of nights spent in the nursing home.
The exit interviews ask for the same information with reference to the time between the last interview the respondent completed and the respondent's time of death. We integrate the information obtained in the exit interviews into our key outcome measures:
Any nursing home stay in previous two years. For respondents who participated in a particular wave t and in the immediately preceding wave t-1 this variable takes the value one if the person was in the nursing home either any time between waves or is currently in a nursing home at wave t. For those respondents who died between the two waves, we use the information obtained from the exit interviews. If those indicate that the respondent was in a nursing home any time between the preceding wave t-1 and the time of death then this variable 2 A respondent is asked about nursing home residence in the following way: "Are you living in a nursing home or other health care facility?" If a respondent asks for a definition, the following is read to him/her: "A nursing home or other health facility provides all of the following services for its residents: dispensing of medication, 24-hour nursing assistance and supervision, personal assistance, and room & meals." will take the value one in wave t. If someone missed one or more interviews this measure would cover a longer period. For most exit interviews the period covered averages about one year.
Number of nights spent in nursing home previous two years. The construction of this variable follows the same principle. It uses the information from the HRS core interview for all those respondents who survive, and the information from the exit interviews for those respondents who died between waves.
Lifetime measures of "any nursing home stay" and the "number of nights spent in a nursing home". These measures cumulate the survey information of any nursing home stay and the number of nights spent in a nursing home in previous two years over all waves up to the last wave collected in the year 2010.
Population representativeness with respect to the nursing home population
HRS draws its baseline sample from the non-institutionalized population, but then follows up with all respondents, including when they move to nursing homes. We want to establish how many waves it takes until the HRS survey reaches population representation with respect to the nursing home population. Figure 1 shows the fraction in nursing-home residence by age for each wave of the AHEAD cohort. Because the AHEAD wave 1 sample is drawn from the community, nursing-home stay prevalence upon entering the study is zero at all ages. By wave 2, substantial numbers are living in a nursing home, for example, 7.1% of those 86-87 years of age. Nonetheless the curve for wave 2 mostly lies below the curves for later waves suggesting that after two years, nursing homes still had residents that were not represented in the initial AHEAD wave. By wave 3 (1998) or five years after the baseline wave, the prevalence of residing in a nursing home was about the same as in later waves, leading us to surmise that by then, at least as far as prevalence is concerned, the AHEAD cohort was representative of the entire population, not just the community dwelling population.
3 Thus in addition to left-and right-censoring, non-parametric estimation of the risk of any stay must account for start-up, the fact that the initial waves did not represent adequately the nursing home population.
The importance of the exit interviews for assessing lifetime nursing home exposure
Some nursing home stays are short-term, beginning and ending between waves. As a result, the measure of nursing-home residence at the time of interview is not suitable for measuring lifetime exposure. Figure 2 adds exposure between waves. It shows, for example, that, among 86-87 year olds in wave 2, 11.6% had nursing-home exposure between wave 1 and wave 2 (including residence at wave 2) but just 7.1% were in residence (Figure 1 ). This indicates the importance of shorter-term stays. The figure shows that by wave 3, nursing-home exposure between waves was at about the same level as in later waves, again illustrating that the first two waves cannot be used to show nursing-home exposure.
Because of the importance of relatively short-term stays, researchers will underestimate nursing-home exposure if their estimates rely on interviews with respondents who are alive in each wave. Respondents who were living in the community in a wave, experienced a nursing home stay following that wave, and died before the succeeding wave would not be recorded as having a nursing-home stay. In the exit interview, the proxy respondent is asked about nursing home stays since the previous interview. We find that including them increases substantially the estimate of nursing home exposure. Figure 3 illustrates their importance. Consider 86-87 yearolds in wave 2. Adding those who were interviewed in wave 1 and would have been 86-87 years old in wave 2 had they survived shows that nursing-home exposure in that larger group was 15% between waves 1 and 2, rather than 12% among survivors to wave 2 (Figure 2 ). Thus the use of the exit interview increased nursing home exposure by 3.5 percentage points or 32%.
3. Age-prevalence of nursing-home stays and lifetime exposure 3.1 Age-prevalence of nursing home stays and nursing home use
In the calculations of the age-prevalence we exclude the first two waves of data for each cohort, because of the lack of representation of the nursing home population as discussed above. We pool all remaining waves and cohorts and apply respondent weights. Table 2 shows the ageprevalence for two measures: the fraction residing in a nursing home at the time of interview and the fraction with any nursing home stay in the previous two years. For the latter we included a column incorporating the information from the exit interviews and one without ("core only") to highlight once again the much higher prevalence obtained when including the information from the exit interviews. The exit interviews capture the information of those respondents who died between waves that would otherwise be missed. Because nursing home stays are most prevalent towards the end of life this is an important omission.
The fraction residing in a nursing home at the time of interview is low, less than one percent, at ages less than 70. At ages 70 and older the fraction approximately doubles with every 5-year age band up to age 90-94 when it reaches 23 percent. Among those surviving to age 95 and above the fraction residing in a nursing home is 36 percent. The measure assessed at the time of interview reflects just a moment-in-time whereas the next column measures any nursing home stays that have occurred in the previous two years, and includes the exit interviews. At ages up to 84 the fraction with any nursing home stay in the previous two years is higher than the moment in time measure by a factor of three or more reflecting the importance of short-term stays at relatively younger ages. At the oldest ages it is 20 percentage points higher than the moment in time measure. Among 90-94 year-olds 42 percent resided in a nursing home sometime in the previous two years, and among those age 95 or older 57 percent did so. The final column has similar statistics but does not use the exit interviews.
Overall the exposure to nursing homes is 2.6 percentage points lower, but at some ages the discrepancy is much greater: at ages 90-94 it is 11.2 percentage points lower. Table 3 provides the average by age-band of the total number of nights spent in a nursing home in the previous two years, again both with and without consideration of the exit interviews. For the number of nights the differences between the two columns are noticeable, but not particularly large. The explanation is that the exit interviews capture the information for those who died between waves for whom the period covered since the last interview is on average just one year and not two years as for the remainder of the sample.
Focusing on the column that incorporates the exit interviews, the total number of nights spent in a nursing home in the previous two years averaged over the entire sample (unconditional on nursing home stay), approximately doubles every five years between the ages 55 and 94, reaching 131 nights for those age 90-94. Among those age 95 or older the average number of nights in a nursing home is 203.
Lifetime risk of a nursing-home stay
Using the long panel dimension of the HRS we show in Table 4 estimates of lifetime exposure obtained from the raw data without -for now -addressing the issue of left-or right-censoring.
We start with the HRS cohort born 1931-1941 and observed from 1992 until 2010. In the youngest age band of HRS (age 50-54), about 20% had died by 2010. About 10% had a nursing home stay, and the average number of stays was 0.18, indicating that some individuals had multiple stays. The average number of nights was 23 including those with no nursing home exposure. These statistics increase with age. For all HRS cohort respondents the average number of stays was 0.26 and the average number of nights was about 33, indicating that the typical stay was about 130 nights. Among those who died before wave 10, 18 years after wave 1, 26% had a nursing home stay and the average length of stay was 83 nights.
In the AHEAD cohort, mortality was essentially complete for those initially age 80-84. In that group 60% were in a nursing home at some time. The average number of nights was just under 310. With the exception of the youngest age group in the AHEAD cohort the difference in nursing home exposure between everyone initially in an age band and those who died before 2010 is not substantial, indicating that right censoring is not very important; that is, among those initially ages 75 or older we are close to observing rest-of-lifetime nursing home risk. For example in the age group 75-79, 55% used a nursing home at some time before 2010. Thus, among those who survive to ages 75-79, a lower bound on rest-of-life lifetime nursing home exposure is 55%. There is, of course left-censoring, which would increase the lifetime risk of those who survive to that age.
Nonparametric estimation of lifetime risk of any nursing home stay
Our nonparametric estimation of nursing home exposure is based on Figure 4 . It combines nursing home exposure and transition probabilities from three cohorts. The main and central cohort is AHEAD wave 1 respondents whose initial ages were 70 to 74. By 2010, at which time the cohort would have been 87 to 91 years old, 67% of that cohort had died and 33% were still alive. Among those who died, 49% were in a nursing home sometime prior to death. Among the 33% who survived 29% had nursing home exposure. To estimate the effect of right censoring among the 71% who survived and had no nursing home exposure, we use the AHEAD wave 1 respondents whose initial ages were 85 to 89. By 2010 all of that cohort had died, and 65% were in a nursing home prior to death but following the initial wave in 1993. These were "fresh" nursing home exposures because AHEAD wave 1 only sampled those in the community.
Combining these probabilities, we estimate nursing-home exposure of the initial AHEAD cohort aged 70-74 to be 57.6% (0.67*0.49+0.33*(0.29+0.71*0.65)).
4
This figure needs to be adjusted in several ways. The initial AHEAD sample in 1993 excluded residents in nursing homes. Some initial AHEAD respondents aged 70-74 had prior nursinghome exposure. Some persons died before reaching ages 70-74 and had nursing home exposure. To make these adjustments we use the HRS cohort. Combining HRS waves for respondents 50-54 years of age, we find that 20% died before reaching age 72 and that 26% of those who died were in a nursing home sometime prior to death. Among survivors, 1.3% were in a nursing home at age 70-74, and among those not in a nursing home, 5% had previously been in a nursing home. Combining these conditional probabilities with the AHEAD probabilities, we estimate that the lifetime exposure of HRS respondents initially ages 50-54 in 1992 will be 53.4% when the last such respondent has died.
These calculations do not consider nursing-home exposure prior to entering HRS. While we have no data on nursing home prior to the initial wave of HRS, in the subsequent waves of HRS nursing home exposure is infrequent. For example, among those initially age 50-54 in HRS in 1992, 0.2% had nursing home exposure between waves 1 and 2, and an additional 0.6% had nursing home exposure between waves 2 and 3.
Methodology of parametric estimation of lifetime exposure
We develop a simulation model that allows us to compute the lifetime distribution of nursing-home stays and their length. Let i = 1,..., N denote respondents and denote the wave during which an interview takes place. Each wave takes place approximately every two years. states where the respondent is alive (1 and 2). We define the probability of entering state at given a current state at , a vector of socio-demographic characteristics , and age using a multinomial logit :
.
We do not impose parametric restrictions on the functions and instead use categorical variables for age bands. Because data is scarce at older ages, we use 5-year age groups from age 50 to 100. After obtaining estimates of the parameters by maximum likelihood, 5 In future research, we plan to adjust the models presented below to account for heterogeneity in exposure time (differences in time between interviews).
we interpolate linearly the age functions at single years of age intervals. We extrapolate for ages between 100 and 110 (maximum age in simulations).
Second, we use reports of the number of days spent in a nursing home between waves.
Because the time of entry or exit is unknown and could vary on average depending on the state at and the state at , we estimate separate models of the log of number of visits between waves for 1) individuals transiting from "living in the community" to either "living [or] died in a nursing home", and 2) for those transiting from "living in a nursing home" to the same two destinations. The models estimated take the form where is assumed normally distributed with mean 0 and variance . Again, we assume the age functions are given by a set of categorical variables for different age bands (5-year age groups). We use interpolation for intervening years. Given the log formulation of the conditional mean and the assumption of normality, the expected number of visits is given by
The estimated equations for the transition probabilities and the process for the number of days in a nursing home can then be used to simulate histories of nursing home stays. The initial population for the simulation is those respondents 50 to 55 years of age in the War Babies and Early Baby Boomers cohorts. We draw with replacement 50,000 sets of socio-demographic characteristics x i . We consider education, race, marital status at age 50, number of children, whether the individual had daughters, and an indicator for whether the respondent was ever a smoker. We then simulate histories using the processes estimated above. Finally, we compute statistics of interest from the simulation using survey weights from the two waves used as the starting point.
Results for Parametric Model

Estimation
We first present estimation results of the transition models. We then present results for the number of days spent in a nursing home between waves. We obtain both sets of estimates using the HRS data as described in section 2 above. We use all cohorts in estimation, except the youngest (Mid baby boomers) that was only inducted into the HRS in 2010. For the two cohorts who were older at baseline, AHEAD and CODA, we exclude the first two waves that each responded to so that our estimation sample does not suffer from underrepresentation of the nursing home population.
In Table 6 , we present multinomial logit estimates of transitions from the community to a nursing home. The reference category is living in the community (i.e. not in a nursing home).
Since all age parameters go from negative to positive, this establishes that the fraction alive in the community decreases with age. Not surprisingly, transitions either to a nursing home or death increase in frequency with age. This is shown in Figure 5 , first panel, where we see that the average probability of staying in the community decreases from close to 100% for a 50-yearold respondent to less than 50% for a 95-year-old respondent. Before age 65, most transitions out of the community are the result of death outside of nursing homes or residence in a nursing home. After age 75, many more respondents die in a nursing home. The transition rate from the community to a nursing home increases steeply after age 70.
Results from Table 6 indicate that males face transition probabilities significantly different from those females face. Compared to females, males who had been living in the community have a much lower chance of living in a nursing home two years (i.e. one survey wave) later. They also have a significantly higher risk of dying from one wave to the next, reflecting males' lower life expectancy -and, accordingly, higher death rates. This increased death probability is tilted toward death in the community: males are more likely to die in either setting, but almost twice as likely to die outside a nursing home. Table 6 also shows that education, in particular college education, protects against both mortality and entering a nursing home. This reflects in part the SES-health gradient. Non-white respondents are more likely to die outside a nursing home but are about as likely as white respondents to enter a nursing home. Being married at age 50 also protects against entering a nursing home. Of course, the natural channel for this association is that one spouse may be able to provide help to the other who needs it. In addition, those married at age 50 are less likely to die, either in a nursing home or in the community. Interestingly, being childless does not appear to increase the probability of entering a nursing home (relative to having 1-3 children). Having four or more children appears to increase the probability that the respondent will die outside a nursing home, relative to dying in a nursing home. Having daughters appears to have no statistically detectable effect.
In Table 7 , we present multinomial logit estimates of transitions from a nursing home to one of the four states (living in the community, living in a nursing home, dying in the community, dying in a nursing home). The reference category is alive in a nursing home. From the estimates, we see that the exit probability from a nursing home to the community generally decreases with age. In Figure 5 , second panel, we see that the estimates imply that this probability goes from 60% at age 50 to less than 20% at age 85. Hence, persistence increases with age, which likely reflects an increase in the severity of disabilities for those in a nursing home. Mortality rates in a nursing home are much higher than in the community. This can be seen in Figure 5 . For example, summing the two curves, the probability of dying either in the community or in a nursing home is 20% at age 50, while it increases to about 60% by age 95. Table 7 indicates that gender differences are somewhat different for transitions originating in a nursing home. Specifically, and in contrast to the previous state of origin, males do not face a significantly different probability of exiting a nursing home alive. As well, their probability of dying between the two waves is much higher than females', with the difference being tilted again toward dying outside a nursing home. Gender differences are, however, markedly larger than they were for transitions originating in the community. This could perhaps be explained by a more severe disability for males when they finally enter a nursing home.
As for the other characteristics considered and likely to affect transitions out of nursing homes, college education appears to increase the likelihood of return to the community.
Education also decreases the probability of dying in a nursing home, as was the case for those individuals who were initially living in the community (Table 6 ). Being non-white reduces the probability of exiting a nursing home. Family background has no significant effect on exits from nursing homes, excepting those individuals who were married at age 50, who are more likely to leave a nursing home for the community. Finally, being a smoker reduces the probability of returning to the community.
Estimates in Tables 6 and 7 will play out in the simulations. On one hand, some characteristics such as education reduce the probability of entry into a nursing home and increase the exit probability from a nursing home. On the other hand, education also reduces the likelihood of dying, hence prolonging the exposure to nursing home risk. In the end, these opposing forces will yield ambiguous predictions of the effect of education on lifetime prevalence of nursing home stays.
We also look at the intensity of nursing home stays between waves. For this we turn to The first and second columns present results for transitions that originate from the community. In the first column, respondents are observed living in a nursing home at t+1, while in the second they died in a nursing home by t+1. We see for both these transitions an increase with age in the number of days spent in a nursing home. Figure 6 reports the average expected number of days spent in a nursing home by age. We can observe for both these transitions a small number of days (from roughly 100 days at age 50 to 350 days at age 95) relative to other transitions that originate from nursing homes (see below). This partly reflects the fact that respondents experiencing the two transitions originating in the community will, on average, enter nursing homes in the middle of the time interval between waves. The average number of days is also smaller for those who died between waves. For these two transitions originating in the community, college education and having daughters appear to reduce the number of days spent in a nursing home, whereas being non-white and ever being a smoker both appear to increase it for those who are still living in a nursing home in the next wave.
The third and fourth columns of Table 8 report regression results for transitions that originate from nursing homes. Not surprisingly, the number of days spent in a nursing home is much higher for those respondents, as shown in Figure 6 . Furthermore, the number of days increases with age (except for individuals staying in a nursing home at younger ages, for whom the number is initially higher). In terms of characteristics, having a college degree and having daughters both decrease the number of days spent in a nursing home for individuals staying in a nursing home across waves. On the other hand, being non-white increases this number of days.
Simulation
We simulate the lifetime nursing-home histories for an initial population with characteristics drawn from the pool of respondents 50 to 55 years of age in the War Babies and Early Baby Boomers cohorts. We draw (with replacement) 50,000 observations. We then simulate two-year transitions up to a maximum of 110 years of age.
In Table 9 , we present simulation results for 5 outcomes: the simulated probability of any stay, the average number of days in a nursing home (both conditional on having at least one stay and unconditional), the probability of dying in a nursing home, and, finally, the age at which individuals first enter a nursing home. We report these outcomes under two scenarios. The first includes the information from the exit interviews. Hence, we know whether -and when -someone died in a nursing home. For the second scenario we ignore the information from the exit interviews, so that nursing home stays prior to death are unobserved. Hence, we reclassify state j = 4 ("Died this wave, in nursing home last 2 years") when computing outcomes to state j = 3 ("Died this wave, no nursing home stay last 2 years"). So all individuals who died will be attributed state j = 3.
Results are striking, especially when comparing the two scenarios (i.e. with and without exit interviews). When excluding exit interviews, the probability of ever experiencing a nursing home stay is 36.8%, which is consistent with prior literature (Kemper and Murtaugh, 1991) .
When using exit interviews however, this probability increases to 57.7%. The average number of days spent in a nursing home increases from 136.6 to 214.7. Conditional on having one stay, the average number of days spent over the lifetime of a 50 year old is 371.9 days, or just over a year. The probability of dying in a nursing home is 47.7%. Finally, the average age at first entry in a nursing home is 76.8 when using exit interviews, and 75.9 without. Overall, exit interviews are crucial in accurately establishing the lifetime prevalence and intensity of nursing home stays.
In Table 10 , we present Table 9 results by socio-demographic groups. The lifetime prevalence of nursing home stays differs considerably by gender. Females face a 64.9%
probability of having at least one stay, compared to 49.8% for males. This is due to both their longer life expectancy and to the fact that at every age, they face a higher probability of entering a nursing home (perhaps because their husband died before them). Females' average number of days spent in a nursing home is 284.9, compared to 137.9 for males. The probability that females will die in a nursing home is 53.6%, against 41.3% for males. Non-whites have a lower probability of entering a nursing home, in part because of their lower life expectancy.
Differences in terms of education are ambiguous, as predicted above. Individuals with less than a high school diploma have a lower risk of ever entering a nursing home. Most of this difference is explained by their lower life expectancy (74.3 years, compared to 77.5 for those with a high-school diploma and 79.2 for those with a college degree). At the same time, those with college degrees have a slightly lower lifetime exposure to nursing homes, driven in part by a delayed age of entry into nursing homes. Interestingly, individuals without children have a lower risk of ever entering a nursing home. Those who were a smoker at some point in their life are much less likely to ever enter a nursing home, but this effect is also driven by a lower life expectancy (75.8 compared to 81.0 for non-smokers). We find little differences in lifetime prevalence by marital status or according to the presence of daughters.
Because some of the characteristics considered are correlated, the question arises as to whether differences remain over one characteristic when controlling for the others. Hence, we regress the simulated lifetime outcomes from age 50 on individuals' socio-demographic characteristics. This may be interpreted as a reduced-form equation of the transition and intensity equations above. Results are presented in Table 11 .
Results reveal that all else equal, males have a 13.8% lower probability of ever entering a nursing home, and also spend 57.1% less time in a nursing home. Education effects are mostly driven by the distinction between having completed high school or not. Individuals with either high school or college degrees have a 7 to 8% higher chance of ever staying in a nursing home.
Non-whites, individuals without children or with many children, and those who were ever smokers are also less likely to enter a nursing home at any point in their life.
Discussion
Our estimates of lifetime risk are larger than those previously reported. Perhaps the most widely cited estimate is 37% in the population that survives to age 65 (Kemper and Murtaugh, 1991 The study by Dick, Garber and MaCurdy (1994) A major strength of this paper is the availability of the HRS which satisfies the requirements of Dick, Garber and MaCurdy. Further, the HRS used consistent, transparent recruitment methods over time, and the survey instrument is also consistent over time. The HRS exerted considerable effort in tracking subjects so the rate of complete unit loss over time is low: Just 3.5% of our central cohort, the AHEAD cohort, which forms the basis for the bulk of the sample, has an unknown vital status (Table 1) , and 91% is either alive and in wave 10, or is dead with an exit interview. Brown and Finkelstein (2004) 1982 , 1984 , 1989 and 1994 (Robinson, 1999 . Because the model predicts health status rather than nursing home status, additional data from the 1985 National Nursing Home Survey are used to link probabilistically health status to residence. As with Dick, Garber and MaCurdy, the use of multiple data sets provides an opportunity of a mismatch between the populations represented by the different data sets.
It is unclear whether any of the three estimates use an equivalent of our exit interviews.
However, it is striking that if we exclude the data from the exit interviews, we obtain an estimate of lifetime exposure conditional on survival to age 50 of 37% which is similar to reported estimates in the literature. If we include the exit interview information, which accounts for stays at the end of life, our estimates are 53 and 59% for the nonparametric and simulations methods respectively.
Based on 10 waves of data, our nonparametric method approaches a complete description of the nursing home experience of a cohort. As such that description does not rely on assumptions such as stationarity of the process of nursing home entry or exit. However, to extend the results to a statement about the nursing home experience of previous or future cohorts does require stationarity. Further, because we have not modeled any time trend or cohort effects in the transition probabilities, the parametric methods require stationarity even as a description of our cohorts. Table 12 provides some evidence about stationarity. The table only includes observations from waves in which a particular cohort has been observed for three or more, because waves 1 and 2 do not adequately represent the nursing home population.
Although there was a decline in the rate of nursing home residency among those 85 or older between 2004 and 2008, the overall trend is a modest decrease of 3.5 percentage points over a 14-year period. In a number of the other age bands the rate increased. We conclude that there is little overall trend in the prevalence of nursing home residence in the HRS, so that stationarity of the process is a reasonable assumption.
Conclusion
In this paper, we use both parametric and non-parametric approaches to calculate the lifetime risk of nursing home stays using rich data from the Health and Retirement Study. Both provide a similar estimate: a 50 year old has a 53 -59% chance of ever staying in a nursing home, which is considerably higher than that reported in previous literature. Conditional on entering a nursing home, the average number of nights spent in a nursing home over the lifetime is just over a year (370 days). This average estimate hides considerable heterogeneity as the distribution is highly skewed.
Our results also highlight that there are two competing forces that affect lifetime risk:
nursing home risk and mortality risk. Both of these depend in a non-trivial way on sociodemographic characteristics. For example, smokers have a higher risk of entering a nursing home conditional on being alive. But since they also face higher mortality risks, this reduces lifetime exposure to nursing home risk. We find that females, white and non-smokers face the highest risks of ever entering a nursing home. 1890-1923 1924-1930 1931-1941 1942-1947 1948-1953 Note: Data from all HRS cohorts used, except the cohort added in HRS 2010. For each cohort the first two waves are excluded in keeping with the previous finding that population representation of the population, including the nursing home population is not achieved until the third wave. Age is set to age at death for those who died between waves and where this information was recorded in the exit interview. For all other observations age is set to the average interview year by cohort minus the respondent's birth year.
"previous 2 years" refers to time since last interview, which for most respondents is approximately two years.
"CORE only" excludes exit interviews.
We used wave-specific respondent-level weights. For those in nursing homes or those who died between waves the most recent non-zero weight is used to replace zero values or missing information in the respondent-level weights. Note: Data from all HRS cohorts used, except the cohort added in HRS 2010. For each cohort the first two waves are excluded in keeping with the previous finding that population representation of the population, including the nursing home population is not achieved until the third wave. Age is set to age at death for those who died between waves and where this information was recorded in the exit interview. For all other observations age is set to the average interview year by cohort minus the respondent's birth year.
We used wave-specific respondent-level weights. For those in nursing homes or those who died between waves the most recent non-zero weight is used to replace zero values or missing information in the respondent-level weights. Notes : Simulated outcomes from age 50, for 50,000 respondents drawn randomly from the pool of HRS respondents aged 50-55 in the War Babies and Early Baby Boomers cohorts. Sample weights used. Notes : Simulated outcomes from age 50, for 50,000 respondents drawn randomly from the pool of HRS respondents age 50-55 in the War Babies and Early Baby Boomers cohorts, are regressed on other observed characteristics. The first model for the probability of any stay in a nursing home is estimated using a logit model, and average marginal effects on the probability of any stay are reported. In the second model, the log of the number of days spent in a nursing home, conditional on having at least one stay, is regressed on the same characteristics. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
